Photochemistry of halogen pyrimidines: iodine release studies.
The feasibility of using direct iodide (I-) measurements to monitor the photochemistry of the halogenated pyrimidines 5-iodocytosine and 5-iodouracil and their corresponding deoxynucleosides was examined. Radiation from either a germicidal lamp (lambda = 254 nm) or a sunlamp (lambda greater than 290 nm) was employed to induce homolytic splitting of the carbon-iodine bond and the release of iodine atoms. These atoms combine to form I2 which reacts with water to ultimately form I- and iodate (IO3-). The formation of I- was followed using either high performance liquid chromatography with electrochemical detection or a specific ion electrode. IO3- was assayed spectroscopically following its conversion to triiodide. The yields of I- relative to starting material destroyed were either close to the theoretical limit of 83% or higher depending upon (a) the compound being irradiated, (b) the irradiation wavelength and (c) the extent of exposure. Yields of iodide greater than 83% are generally accounted for by a concomitant reduction in the yield of iodate such that the sum I(-) + IO3- is approx. 100%. Because iodate is photochemically reduced to iodide by 254 nm but not sunlamp irradiation, exhaustive irradiation at 254 nm converts all of the iodate present to iodide. These studies have application to the use of photochemical methods for quantitating the percent substitution of iodinated pyrimidines in DNA, and should be useful in following the photochemistry of IdUrd and IdCyd substituted DNA.